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DETAILED ACTION 

1 . Applicant's amendment and response filed November 27, 2006 is acknowledged and 
entered. It is acknowledged that a complete response was filed September 7, 2006, however, 
Applicant re-submitted the response after having viewed in PAIR that the response was not 
scanned in properly. The examiner notes that all of the documents were scanned in, however, 
they were mislabeled in the image file wrapper, thus PAIR did not display the documents 
properly. 

Claims 23, 26-30, 32-34, 78, 81-85, 87, 88, 89 and 105 are under examination. Claims 
23, 26-34, 72, 73, 76-78, 81-91, 94, 95 and 102-105 are pending. Claims 31, 72, 73, 76, 77, 86, 
90, 91, 94, 95 and 102-104 are withdrawn fi"om consideration, being drawn to non-elected 
subject matter. 

Claims Summary 

2. The claims are drawn to a method of treating Dengue virus infection of a human. The 
method comprises administering to a human a molecule that specifically binds to the DC-SIGN 
receptor, wherein said molecule inhibits the binding of the Dengue virus to the DC-SIGN 
receptor. By inhibiting binding, the Dengue virus infection in the hxmian is treated. The 
treatment of the human for Dengue virus infection encompasses a method that imparts 
therapeutic benefit to the human such that some aspect of the disease is improved. The molecule 
that specifically binds to the DC-SIGN receptor is an antibody, more particularly a monoclonal 
antibody, even more particularly, a humanized antibody. 
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Claim Rejections - 35 USC§112 

3. The rejection of claims 23-30, 32-34, 78-85, 87-89 and 96-100 under 35 U.S.C. 1 12, 
second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which Applicant regards as the invention, is moot with respect to the cancelled 
claims, and withdrawn with respect to claims 23, 26-28, 32-34, 78, 81-83 and 87-89 in view of 
Applicant's amendment and persuasive arguments. 

However, claims 29, 30, 84 and 85 remain rejected under 35 U.S.C. 1 12, second 
paragraph, and new claim 105 is rejected, as being indefinite for failing to particularly point out 
and distinctly claim the subject matter which Applicant regards as the invention. The claims are 
drawn to methods wherein the molecule that specifically binds to the DC-SIGN receptor 
comprises a binding moiety of the Dengue virus effector molecule, wherein the binding moiety 
specifically binds to the DC-SIGN receptor. It is unclear how the molecule that binds the DC- 
SlGN receptor is also a binding moiety of the Dengue virus effector molecule. For example, if 
the molecule that binds the DC-SIGN receptor is an antibody, then how is the antibody also a 
binding moiety of the Dengue envelope glycoprotein? Does the antibody bind both the DC- 
SIGN receptor and the Dengue envelope glycoprotein? If so, then how can the antibody be a 
monoclonal antibody? Clarification is requested, 

4. The rejection of claims 23, 26-30, 32-34, 78, 81-85, 87, 88, 89 and 105 are rejected under 
35 U.S.C. 1 12, first paragraph, as failing to comply with the enablement requirement. The 
claim(s) contains subject matter which was not described in the specification in such a way as to 
enable one skilled in the art to which it pertains, or with which it is most nearly connected, to 
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make and/or use the invention. The claims are drawn to a method of treating a Dengue virus 
infection of a mammal comprising, administering to the mammal a molecule that binds to the 
DC-SIGN receptor. 

The method claims are non-enabled for their asserted ability to treat or inhibit a Dengue 
virus infection in vivo. Methods of treatment and in vivo inhibition are not adequately enabled 
by the specification such that one of skill in the art would be equipped to practice the claimed 
methods. 

The breadth of the claims is unreasonable, encompassing the inhibition of binding 
between Dengue virus and a human's dendritic cells, in a human already infected with the virus. 
The nature of the invention is the inhibition of Dengue virus via blocking entry of the virus into 
dendritic cells by preventing a Dengue viral molecule (such as envelope) from binding DC- 
SIGN. 

The state of the art surrounding DC-SIGN and Flavivirus infection is that in vivo 
experiments have demonstrated a relationship between DC-SIGN and flavivirus envelope 
protein. Navarro-Sanchez et al {EMBO reports, 2003, 4(7):723-728) discloses that DC-SIGN is 
essential for the productive infection of human dendritic cells by mosquito-cell-derived dengue 
viruses. Navarro-Sanchez et al. demonstrated this by inhibiting viral infection by anti-DC-SIGN 
antibodies and by the soluble tetrameric ectodomain of DC-SIGN (abstract). Navarro-Sanchez et 
al discloses that the relevance of this discovery remains to be tested in vivo. 

The level of skill in the art is high, evidenced by those of skill in the prior art. 

The level of predictability in the art is low because the mechanism described in this 
invention is novel, and thus in vivo experimentation is required to determine whether in vitro 
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results reflect in vivo performance. As outlined previously, the Centers for Disease Control 
(CDC) reports that there is no vaccine for Dengue virus and that efficacy trials in humans have 
yet to be initiated as of the year 2003 (see website printout, page 4, "Future Outlook" section). 
Leyssen et al {Clin. Microbiol Rev, 2000, 13(l):67-82, herein, "Leyssen") confirms that there 
are no vaccines or treatments for Dengue virus (page 72, column 1, first full paragraph). 
Leyssen teaches that little is known about flavi virus entry and cell receptor (page 73, columns 1 
and 2, bridging paragraph). Regarding Dengue virus, Japanese encephalitis virus and tick-bome 
encephalitis virus, Leyssen discloses that there are no drugs yet available (page 76, colunrn 2, 
last paragraph). Men et al {J. Virology, 2004, 78(9):4665-4674) also confirms that there are no 
vaccines for Dengue virus (abstract). 

The specification does not provide guidance for inhibiting virus entry in vivo. If one of 
skill in the art were to treat a flavivirus infection, given the claimed methods and specification, 
one would not know what dosage of antibody, for example, should be used for binding DC- 
SIGN. Given the abundance of dendritic cells in an individual, one would have to consider what 
dosage of antibody would be appropriate for binding a significant number of dendritic cells such 
that the virus (already present in the body) would be inhibited. Applicant has not taught what 
effective amount of antibodies would result in a therapeutic benefit for the patient (an 
improvement in a symptom). Given the fast-acting viral pathology of Dengue virus, one would 
need to know the effective amount and fi-equency that would inhibit the binding of virus to 
dendritic cells. 

Furthermore, regarding in vivo methods, which rely on generally unpredictable 
mechanisms, "The amount of guidance or direction needed to enable the invention is inversely 
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related to the amount of knowledge in the state of the art as well as the predictability in the art. In 
re Fisher, All F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970). The "amount of guidance or 
direction" refers to that information in the application, as originally filed, that teaches exactly 
how to make or use the invention. The more that is known in the prior art about the nature of the 
invention, how to make, and how to use the invention, and the more predictable the art is, the 
less information needs to be explicitly stated in the specification. In contrast, if Httle is known in 
the prior art about the nature of the invention and the art is unpredictable, the specification would 
need more detail as to how to make and use the invention in order to be enabling. See, e.g., 
Chiron Corp. v. Genentech Inc., 363 F.3d 1247, 1254, 70 USPQ2d 1321, 1326 (Fed. Cir. 2004) 
("Nascent technology, however, must be enabled with a 'specific and useful teaching.* The law 
requires an enabhng disclosure for nascent technology because a person of ordinary skill in the 
art has little or no knowledge independent fi^om the patentee's instruction (MPEP 2164.03). 

Further, in Rasmusson v. SmithKlineBeecham Corp,, IS USPQ2d 1297-1303 (CAFC 
2005). The court states, "If mere plausibility were the test for enablement under section 112, 
applicants could obtain patent rights to "inventions" consisting of little more than respectable 
guesses as to the likelihood of their success. When one of the guesses later proved true, the 
inventor would be rewarded the spoils of the party who demonstrated the method actually 
worked. That scenario is not consistent with the statutory requirement that the inventor enable an 
invention rather than merely proposing an unproved hypothesis." 

Pharmaceutical therapies in the absence of in vivo clinical data are unpredictable for the 
following reasons; (1) the protein may be inactivated before producing an effect, Le. such as 
proteolytic degradation, immunological inactivation or due to an inherently short half-life of the 
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protein; (2) the protein may not reach the target area because, i.e. the protein may not be able to 
cross the mucosa or the protein may be adsorbed by fluids, cells and tissues where the protein 
has no effect; and (3) other functional properties, known or unknown, may make the protein 
unsuitable for in vivo therapeutic use, i.e. such as adverse side effects prohibitive to the use of 
such treatment. See page 1338, footnote 7 o f Ex parte Aggarwal, 23 USPQ2d 1334 (PTO Bd. 
Pat App.& Inter. 1992). 

The working examples include in vitro binding inhibition of Flaviviridae virus. While 
this data is useful for demonstrating that there is relationship between DC-SIGN and flaviviruses, 
the data cannot be extrapolated to methods of improving the symptoms of any and all mammals 
infected with a flavivirus. 

Given the breadth of the claims, the nature of the invention, the state of the prior art, the 
level of skill in the art, the low level of predictability, the lack of guidance and working 
examples, it would require undue experimentation to use the claimed invention as claimed. 
Further experimentation is required before in vivo applications are adequately enabled. Given 
this new mechanism of virus inhibition, one of skill cannot predict the in vivo results with any 
degree of certainty. Therefore, the claims are not enabled by the specification. 

Response to Arguments 
5. Applicant's arguments have been carefully considered but fail to persuade. Applicant's 
substantive arguments are primarily directed to the following: 

■ Applicant asserts that the statement in Navarro-Sanchez et aL regarding the 

requirement for the relevance of the DC-SIGN receptor to be tested in vivo, is merely 
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reflective of the ordinary prudence of scientists to not overstate what they have 
actually proved. Applicant argues that they need not prove beyond all doubt that their 
invention is commercially viable. 

- In response to Applicant's arguments, the Office understands that Applicant does 
not need to prove beyond all doubt that their invention is commercially viable. 
However, Applicant does need to provide one of skill with the necessary 
information to perform the claimed methods with some expectation of success. 
Based on Applicant's in vitro data and limited experiments, one of skill in the art 
would not expect anti-DC-SIGN antibodies to bind DC-SIGN in vivo such that 
Dengue virus is inhibited or Dengue infection is treated. For Applicant to attempt 
to regard the statement of Navarro-Sanchez et al about how in vivo studies are 
needed, as prudence only, is not acceptable proof that one would essentially 
ignore the statement of Navarro-Sanchez et al 
■ With regard to the level of predictability, Apphcant asserts that the information and 
teachings in the specification enable one to practice the invention as claimed. The 
obstacles that the examiner raised in the rejection with regard to predictability are 
determinations that are routine in the art. Applicant argues that the skilled artisan 
would be able to determine the dosages of antibodies necessary to inhibit Dengue 
virus entry. Applicant asserts that the skilled artisan would conduct in vitro studies, 
followed by studies in rats, and uUimately in humans to determine the amount of 
antibodies required to inhibit Dengue virus entry. Applicant asserts that this is the 
ordinary course of taking a discovery and commercializing it. Applicant asserts that 
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the Office's citation of articles that reflect the current state of the art with regard to 
Dengue treatments does not take into consideration the inventors' discovery and 
improvement on the state of the art. 

- In response to Applicant's assertions, the more that is known in the prior art about 
the nature of the invention, how to make, and how to use the invention, and the 
more predictable the art is, the less information needs to be explicitly stated in the 
specification. In contrast, if little is known in the prior art about the nature of the 
invention and the art is unpredictable, the specification would need more detail as 
to how to make and use the invention in order to be enabling. In this case, 
novelty of the invention renders it unpredictable when extrapolating in vitro 
findings to in vivo treatments and effects in humans. 

- An obstacle for which Applicant has failed to provide adequate guidance is how 
to practice the claimed methods given the fast-acting viral pathology of Dengue 
virus. Once one is informed that they are infected, one would need to know the 
effective amount of antibodies required to inhibit the binding of virus to dendritic 
cells. One would not have time to do "routine experimentation" in order to 
determine the effective dosage required. Since some patients with Dengue 
progress rapidly, and some do not, dosages of antibodies is critical to practicing 
the invention. 

- Another obstacle for which Applicant has failed to provide adequate guidance is 
how the complexes of antibodies and dendritic cells affect other cellular 
pathways. If the antibodies bind DC-SIGN on the dendritic cells, the dendritic 
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cells may be inhibited from effectively interacting in other critical cellular 
pathways. Applicant has not provided guidance on how the administration of 
antibodies to self-proteins will affect other components in the body. 
■ Applicant argues that claim 78 recites, "inhibiting entry of a Dengue virus into the 
cell of a human", and "wherein entry of the Dengue virus into the cell of the human is 
mediated at least in part by binding of a Dengue virus effector molecule on the 
Dengue virus to the DC-SIGN receptor on the cell of the human." Applicant asserts 
that the method does not require a specific therapeutic outcome, but rather a 
mechanistic one. 

- In response to Applicant's arguments, the claims encompass the inhibition of 
entry of a Dengue virus into the cell of a human. This is an in vivo method, which 
requires that the antibodies (or other molecules) bind to DC-SIGN in a himian. 
Although, as Applicant notes, no therapeutic outcome is recited, the antibodies 
must be capable of binding to DC-SIGN such that virus entry is inhibited. 
AppUcant has not demonstrated that the antibodies will remain viable long 
enough to produce the desired effect, i,e. such as proteolytic degradation, 
immunological inactivation due to an inherently short half-life of the antibody. 
Without in vivo evidence in an acceptable animal model to show that AppUcant's 
anti-DC-SIGN antibodies will be able to bind DC-SIGN in vivo, one of skill in the 
art would have no basis to expect that the antibodies will bind DC-SIGN in vivo 
and block Dengue virus entry into DCs. 



Application/Control Number: 10/700,491 Page 1 1 

Art Unit: 1648 

In conclusion, given the breadth of the claims, the nature of the invention, the state of the 
prior art, the level of skill in the art, the low level of predictability, the lack of guidance and 
working examples, it would require undue experimentation to use the claimed invention as 
claimed. Further experimentation is required before in vivo applications are adequately enabled. 
Given this new mechanism of virus inhibition, one of skill cannot predict the in vivo results with 
any degree of certainty. Therefore, the claims are not enabled by the specification. 

Conclusion 

6. No claim is allowed. 

AppUcanfs amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
AppUcant is reminded of the extension of time policy as set forth in 37 CFR 1,1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS firom the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated fi-om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS fi-om the date of this 
final action. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Stacy B. Chen whose telephone number is 571-272-0896. The 
examiner can normally be reached on M-F (7:00-4:30). If attempts to reach the examiner by 
telephone are unsuccessftil, the examiner's supervisor, Bruce Campell can be reached on 571- 
272-0974. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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